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©  Crystallized,  readily  water-dispersible  sugar  product. 
A  crystallized  sugar  product  containing  a  food  ingredient 

is  prepared  by  concentrating  a  sugar  syrup  at  a  temperature 
in  the  range  of  about  250°F. to about  300°F.  to  a  solids 
content  of  about  90  to 98%  by  weight,  the  sugar  syrup 
containing  no  more than  about  20%  by  weight  non-sucrose 
solids,  admixing  the  concentrated  sugar  syrup  with  a 
predetermined  amount  of  the  food  ingredient,  subjecting  the 
admixture  to  impact  beating  within  a  crystallization  zone 
until  a  crystallized  sugar  product  made  up  of  aggregates  of 
fondant-size  sucrose  crystals  and  the  food  ingredient  is 
formed,  the  crystallized  sugar  product  having  a  moisture 
content  of  less  than  2.5%  by  weight,  and  recovering  the 
crystallized  sugar  product  from  the  crystallization  zone.  The 
resulting  sugar  product  is  dry,  granular,  free-flowing,  non- 
caking,  and  readily  dispersible  in.water.  The  resulting  sugar 
product  may  be  either  an  intermediate  food  product,  such  as 
a  gelatin  concentrate,  or  an  instant  food  product,  such  as  an 
instant  chocolate  pudding  mix,  which  contains  all  of  the  dry 
food  ingredients  for  the  final  food  product. 



B a c k g r o u n d   of  t h e   I n v e n t i o n  

T h i s   i n v e n t i o n   r e l a t e s   to   a  g r a n u l a r ,   f r e e - f l o w i n g ,  

n o n - c a k i n g   s u g a r   i n c o r p o r a t e d   p r o d u c t .   More  s p e c i -  

f i c a l l y ,   t h i s   i n v e n t i o n   r e l a t e s   to   a  c r y s t a l l i z e d   a n d  

r e a d i l y   w a t e r - d i s p e r s i b l e   s u g a r   i n c o r p o r a t e d   p r o d u c t  
and  to   a  m e t h o d   f o r   p r o d u c i n g   t h e   s u g a r   i n c o r p o r a t e d  

p r o d u c t .  

Many  f o o d   i n g r e d i e n t s   a r e   s o l d   by  t h e   f o o d   i n d u s t r y   i n  

p o w d e r   or   g r a n u l a r   f o rm .   For   e x a m p l e ,   gums ,   g e l a t i n ,  

e m u l s i f i e r s ,   s t a r c h e s ,   c o c o a   a n d  f l a v o r a n t s ,   w h i c h  

a r e   u s e d   as  t h i c k e n i n g , '   s t a b i l i z i n g ,   g e l l i n g ,   c o l o r i n g  
and  f l a v o r i n g   a g e n t s   in  food   p r o d u c t s ,   a r e   s o l d   i n  

p o w d e r   f o r m .  

Food  i n g r e d i e n t s   w h i c h   a r e   u s e d   in   p o w d e r e d   fo rm  a r e  

n o t   t o t a l l y   s a t i s f a c t o r y .   B e c a u s e   of   t h e i r   h i g h  

a f f i n i t y   f o r   w a t e r ,   t h e s e   p o w d e r e d   f o o d   i n g r e d i e n t s  

a r e   n o t   r e a d i l y   d i s p e r s e d   in  w a t e r .   The  g r a n u l e s   t e n d  

to   c lump   t o g e t h e r  a n d   f l o a t   on  t h e   s u r f a c e   when  t h e y  

a r e   m i x e d   w i t h   l i q u i d s .   In  g e n e r a l ,   v i g o r o u s   a g i t a t i o n  

w h i l e   h e a t i n g   i s   n e e d e d   to   d i s s o l v e   or   d i s p e r s e   p o w -  
d e r e d   f o o d   i n g r e d i e n t s   in  l i q u i d s .  

O t h e r   p r o b l e m s   a l s o   e x i s t   w i t h   p o w d e r e d   f o o d   i n g r e d i -  

e n t s .   P o w d e r e d   f o o d   i n g r e d i e n t s   h a v e   a  t e n d e n c y   t o  

c a k e   upon   s t a n d i n g   and  an  a d d i t i v e   i s   n e e d e d   to   p r e -  

v e n t   t h i s .   P o w d e r e d   food   i n g r e d i e n t s   a r e   m e c h a n i c a l l y  

b l e n d e d .   I t   i s   d i f f i c u l t   to   o b t a i n   a  u n i f o r m   b l e n d  



of  t h e   p o w d e r e d   f o o d   i n g r e d i e n t s   b e c a u s e   t h e y   s e p a -  
r a t e   or   s e t t l e   o u t   upon   s t a n d i n g .   C o n s e q u e n t l y ,  
in   o r d e r   to   u s e   t h e   c o r r e c t   p r o p o r t i o n s   of  i n g r e d i -  

e n t s   in   a  p a c k a g e ,   t h e   c o n s u m e r   m u s t ' u s e   t h e   e n t i r e  

p a c k a g e   r a t h e r   t h a n   j u s t   a  p a r t   of  t h e   p a c k a g e .  

A n o t h e r   p r o b l e m   is   t h a t   a  p e r c e n t a g e   o f   t h e   b l e n d  

c o m p o n e n t s   i s   l o s t   as  d u s t   d u r i n g   m e c h a n i c a l   b l e n d i n g .  

" I n s t a n t "   f o o d   p r o d u c t s ,   t h a t   i s ,   p o w d e r e d   f o o d   p r o -  
d u c t s   w h i c h   c o n t a i n   a l l   o f   t h e   f o o d   i n g r e d i e n t s   i n   a  

s i n g l e   p a c k a g e ,   e n c o u n t e r   t h e   same  p r o b l e m s   o f  

d i f f i c u l t y   of   d i s p e r s i o n ,   t e n d e n c y   to   c a k e ,   t e n d e n c y  

to   s e t t l e   o u t ,   and  d u s t   l o s s e s .  

I t - w o u l d   b e  d e s i r a b l e   to   p r o d u c e   p o w d e r e d   f o o d   i n g r e -  

d i e n t s   w h i c h   a v o i d   t h e s e   p r o b l e m s .  

I t   w o u l d   a l s o   be  d e s i r a b l e   t o   p r o d u c e   i n s t a n t   f o o d  

p r o d u c t s   w h i c h   a v o i d   t h e s e   p r o b l e m s .  

In  t h e   m a n u f a c t u r e   o f   s u g a r   p r o d u c t s ,   a  p r o c e s s  k n o w n  

as  t h e   t r a n s f o r m i n g   p r o c e s s   i s   u s e d   to   c o n v e r t   a  

s u g a r   s y r u p   i n t o   a  d r y   s u g a r   p r o d u c t .   The  s u g a r  

p r o d u c t   i s   g r a n u l a r ,   f r e e - f l o w i n g ,   n o n - c a k i n g ,   a n d  

i s   r e a d i l y   d i s p e r s e d   or   d i s s o l v e d   in   w a t e r .   T h e  

t r a n s f o r m i n g   p r o c e s s   h a s   b e e n   d e s c r i b e d   in   U . S .  

P a t e n t s   Nos .   3 , 1 4 9 , 6 8 2   ( T i p p e n s   e t   a l . ) ,   3 , 3 6 5 , 3 3 1  

( M i l l e r   e t   a l . ) ,   4 , 1 5 9 , 2 1 0   (Chen  e t   a l . ) ,   and  o u r   c o -  

p e n d i n g ,   c o - a s s i g n e d   a p p l i c a t i o n   e n t i t l e d   " C r y -  

s t a l l i z e d ,   R e a d i l y   W a t e r - D i s p e r s i b l e   S u g a r   P r o d u c t  

C o n t a i n i n g   H e a t   S e n s i t i v e ,   A c i d i c   o r   High   I n v e r t  

S u g a r   S u b s t a n c e s . "   In  T i p p e n s   e t   a l . ,   t h e  

m e t h o d   c o m p r i s e s   c o n c e n t r a t i n g   a  s u g a r   s y r u p   to   a  



s o l i d s   c o n t e n t   of  a b o u t   95-97%  by  h e a t i n g   t h e   s u g a r  

s y r u p   to   a  t e m p e r a t u r e   of  a b o u t   2 5 0 ° - 2 6 5 ° F . ,  
and   s u b j e c t i n g   t h e   r e s u l t i n g   s u p e r s a t u r a t e d   s u g a r  

s y r u p   to   a  h e a t   d i s s i p a t i o n   o p e r a t i o n   s i m u l t a n e o u s l y  
w i t h   v i g o r o u s   a g i t a t i o n .   The  m e t h o d   p r o d u c e s   a  

d r y   s u g a r   p r o d u c t   c o m p r i s i n g   a g g r e g a t e s   o f - f o n d a n t -  
s i z e   ( 3 - 5 0   m i c r o n s )   s u c r o s e   c r y s t a l s .   M i l l e r   e t   a l .  

d e s c r i b e s   a  s i m i l a r   p r o c e s s   in  w h i c h   i m p a c t   b e a t i n g  
i s   u s e d   to   c r y s t a l l i z e   t h e   s u g a r   p r o d u c t   f r o m   t h e  

s u p e r s a t u r a t e d   s u g a r   s y r u p .  

The  f e e d   s y r u p   w h i c h   i s   e m p l o y e d   in   t h e   p r o c e s s e s  
of  T i p p e n s   e t   a l .   and  M i l l e r   e t   a l .   has   a  p u r i t y  
in  t h e   r a n g e   of  85-97%  by  w e i g h t   s u c r o s e .   T h u s ,   t h e  

f e e d  s y r u p  m a y  n o t   c o n t a i n  m o r e  t h a n   a b o u t  1 5 %   b y  

w e i g h t   n o n - s u c r o s e   s o l i d s .  

B o t h   T i p p e n s   e t   a l .   and  M i l l e r   e t   a l .   d i s c l o s e   t h a t  

s u g a r   p r o d u c t s   p r e p a r e d   in  a c c o r d a n c e   w i t h   t h e i r  

i n v e n t i o n   a r e   u s e f u l   as  c a r r i e r s   f o r   a d d i t i v e   m a t e -  

r i a l s   w h i c h   may  h a v e   a  f o o d   v a l u e   o r   a  t a s t e   v a l u e  

or   a  c o l o r   v a l u e   o r   m e d i c i n a l   v a l u e   or   t h e   l i k e .  

The  f o o d   a d d i t i v e   may  be  a d d e d   a t   any  s t e p   in   t h e  

p r o c e s s ,   s u c h   as  d u r i n g   c o n c e n t r a t i o n ,   c r y s t a l l i z a -  

t i o n ,   c o m m i n u t i o n ,   s c r e e n i n g ,   or   by  a  s e p a r a t e  

b l e n d i n g   and  m i x i n g   o p e r a t i o n   w i t h   t h e   s u g a r   p r o d u c t ,  

d e p e n d i n g   on  t h e   n a t u r e   of  t h e   a d d i t i v e   m a t e r i a l .  

T h e o r e t i c a l l y ,   i t   i s   p o s s i b l e   to  a d a p t   t h e   s u g a r  

t r a n s f o r m i n g   p r o c e s s   so  t h a t   a  f o o d   i n g r e d i e n t   i s  

c r y s t a l l i z e d   w i t h   t h e   s u c r o s e   c r y s t a l s   f r o m   a  s u g a r  

s y r u p   c o n t a i n i n g   t h e   f o o d   i n g r e d i e n t .   The  r e s u l t i n g  



p r o d u c t   w o u l d   be  g r a n u l a r ,   h o m o g e n e o u s ,   d r y ,  

f r e e - f l o w i n g   and  n o n - c a k i n g .   In  a d d i t i o n ,   b e c a u s e  

t h e   s t r u c t u r e   o f   t h e   p r o d u c t   w o u l d   be  p o r o u s   c l u s t e r s  

o f   m i c r o - s i z e d   s u c r o s e   c r y s t a l s   i n t i m a t e l y   a s s o c i a t e d  

w i t h   t h e   f o o d   i n g r e d i e n t ,   t h e   f o o d   i n g r e d i e n t   w o u l d  

be  r e a d i l y   d i s p e r s i b l e   o r   d i s s o l v a b l e   in   l i q u i d .  

A c c o r d i n g l y   i t   i s   an  o b j e c t   of   t h i s   i n v e n t i o n   t o  

p r o v i d e   a  p r o d u c t   w h i c h   i n c o r p o r a t e s   a  f o o d   i n g r e d i -  

e n t   i n t o   a  c r y s t a l l i n e   s u g a r   m a t r i x .  

I t   i s   a l s o   an  o b j e c t   o f   t h i s   i n v e n t i o n   to   p r o v i d e  

t h i s   s u g a r   p r o d u c t   in   d r y ,   g r a n u l a r ,   f r e e - f l o w i n g ,  

n o n - c a k i n g   f o r m .  

I t   i s   a l s o   an  o b j e c t   of   t h i s   i n v e n t i o n   to   p r o v i d e   t h i s  

s u g a r   p r o d u c t   in   a  f o r m   in   w h i c h   t h e   f o o d   i n g r e d i e n t  

i s   r e a d i l y   d i s p e r s e d   o r   d i s s o l v e d   in   l i q u i d .  

I t   i s   a l s o   an  o b j e c t   o f   t h i s   i n v e n t i o n   to   p r o v i d e   a  

s u g a r   p r o d u c t   w h i c h   c o n t a i n s   a l l   o f   t h e   d r y   f o o d  

i n g r e d i e n t s   n e e d e d   to   make   a  f i n a l   f o o d   p r o d u c t .  

I t   i s   a l s o   an  o b j e c t   o f   t h i s   i n v e n t i o n   to   p r o v i d e  

a  m e t h o d   f o r   p r e p a r i n g   t h i s   s u g a r   p r o d u c t .  

T h e s e   and  o t h e r   o b j e c t s   a r e   a c c o m p l i s h e d   by  m e a n s   o f  

t h e   p r e s e n t   i n v e n t i o n   d e s c r i b e d   b e l o w .  



Summary  of   t h e   I n v e n t i o n  

By  m e a n s   o f   t h e   p r e s e n t   i n v e n t i o n ,   a  c r y s t a l l i z e d  

s u g a r   p r o d u c t   i s   p r e p a r e d   w h i c h   i n c o r p o r a t e s   a  f o o d  
i n g r e d i e n t   i n t o   a  s u g a r   m a t r i x .   The  p r o d u c t   i s   h o m o -  

g e n e o u s ,   d r y ,   g r a n u l a r ,   f r e e - f l o w i n g ,   and  n o n - c a k i n g .  
The  p r o d u c t   i s   c o m p o s e d   of   a g g l o m e r a t e s   o r   a g g r e g a t e s  
of   m i n u t e ,   f o n d a n t - s i z e   s u c r o s e   c r y s t a l s   i n t i m a t e l y  
a s s o c i a t e d   w i t h  t h e   f o o d   i n g r e d i e n t .   Due  to   i t s  

p o r o u s   s t r u c t u r e ,   t h e   c r y s t a l l i z e d   s u g a r   p r o d u c t   i s  

r e a d i l y   d i s p e r s e d   or   d i s s o l v e d   in   w a t e r .  

The  c r y s t a l l i z e d   s u g a r   p r o d u c t   o f  t h e   p r e s e n t   i n v e n -  

t i o n   i s   p r e p a r e d   by  c o n c e n t r a t i n g   a  s u g a r   s y r u p   a t  

a  t e m p e r a t u r e   in   t h e   r a n g e   of  a b o u t   2 5 0 ° F .  t o   a b o u t  

3 0 0 ° F .   to   a  s o l i d s   c o n t e n t   of  a b o u t   90  to   98%  b y  

w e i g h t ,   s a i d   s u g a r   s y r u p   c o n t a i n i n g   no  more   t h a n  

a b o u t   20%  by  w e i g h t   n o n - s u c r o s e   s o l i d s ;   a d m i x i n g   t h e  

c o n c e n t r a t e d   s u g a r   s y r u p   w i t h   t h e   f o o d   i n g r e d i e n t ;  

s u b j e c t i n g   t h e   m i x t u r e   to   i m p a c t   b e a t i n g   w i t h i n   a  

c r y s t a l l i z a t i o n   zone   u n t i l   a  c r y s t a l l i z e d   s u g a r   p r o -  
d u c t   made  up  of  a g g r e g a t e s   of  f o n d a n t - s i z e   s u c r o s e  

c r y s t a l s   and   t h e   f o o d   i n g r e d i e n t   i s   f o r m e d ,   t h e  

c r y s t a l l i z e d   s u g a r   p r o d u c t   h a v i n g   a  m o i s t u r e   c o n t e n t  

of  l e s s   t h a n   2.5%  by  w e i g h t ;   and  r e c o v e r i n g   t h e  

c r y s t a l l i z e d   s u g a r   p r o d u c t   f rom  t h e   c r y s t a l l i z a t i o n  

z o n e .   I f   d e s i r e d ,   t h e   r e s u l t i n g   c r y s t a l l i z e d   s u g a r  

p r o d u c t   may  be  d r i e d   to  a  m o i s t u r e   c o n t e n t   of   l e s s  

t h a n   1%  by  w e i g h t ,   f o l l o w e d   by  s c r e e n i n g   to   a  u n i f o r m  

s i z e   and  p a c k a g i n g .  



D e t a i l e d   D e s c r i p t i o n   of   t h e   I n v e n t i o n  

The  a c c o m p a n y i n g   d r a w i n g   i s   a  f l o w   c h a r t   i l l u s t r a t -  

i n g   a  p r e f e r r e d   p r o c e s s   or   s c h e m e   f o r   p r e p a r i n g   a  

c r y s t a l l i z e d   s u g a r   p r o d u c t   in  a c c o r d a n c e   w i t h   t h e  

p r e s e n t   i n v e n t i o n .  

R e f e r r i n g   to   t h e   f l o w   c h a r t ,   a  f e e d   s u g a r   s y r u p   1 0  

i s   c o n c e n t r a t e d   by  e v a p o r a t i o n   12  to   a  s u p e r s a t u -  

r a t e d   s u g a r   s y r u p   14  h a v i n g   a  s o l i d s   c o n t e n t   o f  

a b o u t   90  to   98%.  C o n c e n t r a t i o n   of   t h e   f e e d   s y r u p  
i s   p e r f o r m e d   a t   an  e l e v a t e d   t e m p e r a t u r e   in   t h e  

r a n g e   of   a b o u t   2 5 0 ° - 3 0 0 ° F . ,   and  may  be  p e r f o r m e d  

a t   a t m o s p h e r i c   p r e s s u r e   o r   u n d e r   v a c u u m .   The  f e e d  

s y r u p   may  be  c o n c e n t r a t e d   in   a  v a c u u m   pan   e v a p o r a -  

t o r ,   in   a  r i s i n g   and   f a l l i n g   c o n c e n t r a t o r ,   o r   in   a  
h e a t   e x c h a n g e   e v a p o r a t o r   u n d e r   s u i t a b l e   c o n d i t i o n s .  

The  s o l i d s   c o n t e n t   o f   t h e   f e e d   s y r u p   s h o u l d   be  a t  

l e a s t   80%  s u c r o s e .   N o n - s u c r o s e   s o l i d s   in   t h e   f e e d  

s y r u p   may  c o m p r i s e   a d d i t i o n a l   m o n o -   o r   d i . s a c c a h r i d e s  

o r   m o d i f i e d   d e x t r i n s ,   f o r   e x a m p l e ,   d e x t r o s e ,   i n v e r t  

s u g a r ,   f r u c t o s e ,   c o r n   s y r u p   s o l i d s ,   o r   m i x t u r e s  

t h e r e o f .  

The  r e s u l t i n g   s u p e r s a t u r a t e d   s u g a r   s y r u p   14  h a v i n g  

a  s o l i d s   c o n t e n t   of   a b o u t   90-98%  i s   m a i n t a i n e d   a t   a  

t e m p e r a t u r e   n o t   l e s s   t h a n   a b o u t   2 4 0 ° F .   in   o r d e r   t o  

p r e v e n t   p r e m a t u r e   c r y s t a l l i z a t i o n .   A  p r e d e t e r m i n e d  

w e i g h t   of   t h e   f o o d   i n g r e d i e n t   16 ,   s u c h   as  a  g e l a t i n ,  

e m u l s i f i e r ,   gum,  s t a r c h ,   c o c o a   p o w d e r ,   e t c . ,   i s  

a d d e d   to   t h e   c o n c e n t r a t e d   s y r u p   w i t h   v i g o r o u s  



m e c h a n i c a l   a g i t a t i o n ,   s u c h   as  by  i m p a c t   b e a t i n g ,   w i t h i n  

a  c r y s t a l l i z a t i o n   z o n e .   A l t e r n a t i v e l y ,   t h e   c o n c e n -  
t r a t e d   s u g a r   s y r u p   may  be  a d d e d   t o   a  p r e d e t e r m i n e d  

a m o u n t   of  t h e   f o o d   i n g r e d i e n t   and  m i x e d   in  a  s i m i l a r  

m a n n e r .   The  d e v i c e   u s e d   f o r   m e c h a n i c a l   a g i t a t i o n  
c o u l d   be  a  b e a t e r - c r y s t a l l i z e r ,   a  T u r b u l i z e r ,   a  

n u c l e a t o r  -  c r y s t a l l i z e r ,   a  h i g h   s p e e d   or   s h e a r   m i x e r ,  

o r   a  b l e n d e r .  

I m p a c t   b e a t i n g   i s   c o n t i n u e d   w i t h i n   t h e   c r y s t a l l i z a t i o n  

zone   u n t i l   t h e   s u p e r s a t u r a t e d   s y r u p / f o o d   i n g r e d i e n t  

m i x t u r e   i s   t r a n s f o r m e d ,   c r y s t a l l i z e d   20,   and  a g g o l o m e r -  

a t e d   22.   A  c r y s t a l l i n e   s u g a r   i n c o r p o r a t e d   p r o d u c t   24  

i s   r e c o v e r e d   f rom  t h e   c r y s t a l l i z a t i o n   z o n e .   The  l a t e n t  

-  h e a t   o f - c r y s t a l l i z a t i o n   i s   s u f f i c i e n t   to   e v a p o r a t e   t h e  

m o i s t u r e   so  t h a t   t h e   p r o d u c t   i s   s u b s t a n t i a l l y   d r y ,   i . e . ,  

has   a  m o i s t u r e   c o n t e n t   o f   l e s s   t h a n   a b o u t   2.5%  by  w e i g h t .  

I f   d e s i r e d ,   t h e   c r y s t a l l i z e d   s u g a r   p r o d u c t   24  may  b e  

f u r t h e r   d r i e d   to   a  m o i s t u r e   c o n t e n t   of   l e s s   t h a n   1%, 

f o l l o w e d   by  s c r e e n i n g ,   m i l l i n g ,   and  p a c k a g i n g   2 6 .  

D u r i n g   c r y s t a l l i z a t i o n ,   i t   i s   d e s i r a b l e   to   r e m o v e   t h e  

h e a t   of   c r y s t a l l i z a t i o n   to   p r e v e n t   o v e r h e a t i n g   w i t h i n  

t h e   c r y s t a l l i z a t i o n   z o n e .   The  h e a t   o f   c r y s t a l l i z a t i o n  

can  be  r e m o v e d   or   d i s s i p a t e d   by  i n d i r e c t   h e a t   e x c h a n g e ,  

e . g . ,   by  s u r r o u n d i n g   t h e   c r y s t a l l i z a t i o n   zone  w i t h   a  

w a t e r   j a c k e t ,   o r ,   p r e f e r a b l y ,   by  f o r c e d   a i r   f l o w  

t h r o u g h   t h e   b e a t e r - c r y s t a l l i z e r ,   e . g . ,   w i t h   a  v a p o r  

s e p a r a t o r .  

S u i t a b l e   a p p a r a t u s   f o r   c a r r y i n g   o u t   t h e   p r o c e s s   of   t h e  

p r e s e n t   i n v e n t i o n   in  a  c o n t i n u o u s   o p e r a t i o n   i s  

d e s c r i b e d   in   U . S .   P a t e n t   No.  3 , 3 6 5 , 3 3 1   ( M i l l e r   e t   a l . ) .  



In  o r d e r   t o   e n s u r e   maximum  h o m o g e n e i t y   in   t h e   f i n a l  

p r o d u c t ,   i t   i s   d e s i r a b l e   to   i n t r o d u c e   t h e   f o o d   i n g r e -  
d i e n t   i n t o   t h e   c o n c e n t r a t e d   s y r u p   as  e a r l y   in   t h e  

p r o c e s s   as  p r a c t i c a l .   H o w e v e r ,   in  m o s t   c a s e s ,   t h e   f o o d  

i n g r e d i e n t   i s   i n t r o d u c e d   d u r i n g   t h e   s u g a r   c r y s t a l l i z a -  
t i o n   s t e p .   The  f o o d   i n g r e d i e n t   b e c o m e s   t h o r o u g h l y  
m i x e d   in   t h e   e a r l i e r   s t a g e s   of   t h e   c r y s t a l l i z a t i o n   s t e p  

as  t h e   c o n c e n t r a t e d   s y r u p   i s   t r a n s f o r m e d   f r o m   t h e   l i q u i d  

s t a t e   t o   a  s e m i - s o l i d   s t a t e .   C o n s e q u e n t l y ,   when  t h e  

s y r u p   r e a c h e s   t h e   r e l a t i v e l y   d r y   a g g l o m e r a t e d   s t a t e ,  
t h e   r e s u l t i n g   p r o d u c t   i s   a  h o m o g e n e o u s   b l e n d   o f   t h e   c o -  

c r y s t a l l i z e d   s u g a r   and  t h e   f o o d   i n g r e d i e n t .  

The  p h y s i c a l   s t r u c t u r e   o f   t h e   c r y s t a l l i z e d   s u g a r   p r o -  
d u c t   i s   h i g h l y   d e p e n d e n t   on  t h e   r a t e   and  t e m p e r a t u r e  

of   i m p a c t   b e a t i n g   and  c r y s t a l l i z a t i o n ,   and  on  t h e  

d e g r e e   o f   s u g a r   t r a n s f o r m a t i o n .   The  o p t i m u m   t i m e   f o r  

t h e   c o n c e n t r a t e d   s y r u p   m i x t u r e   to   s p e n d   in  t h e  

c r y s t a l l i z a t i o n   zone   d u r i n g   i m p a c t   b e a t i n g   d e p e n d s   o n  

s e v e r a l   f a c t o r s ,   i n c l u d i n g :   (a)  t h e   n a t u r e   o f   t h e   n o n -  

s u c r o s e   s o l i d s   ( s u c h   as  i n v e r t   s u g a r   and  a s h )   in   t h e  

f e e d   s y r u p ;   (b)  t h e   n a t u r e   and  c h a r a c t e r i s t i c s   o f   t h e  

f o o d   i n g r e d i e n t   ( s u c h   as  m o i s t u r e   c o n t e n t ,   i n v e r t  

s u g a r   c o n t e n t ,   pH,  e t c . ) ;   (c)  t h e   c o n c e n t r a t i o n   of   t h e  

f o o d   i n g r e d i e n t   in  t h e   m i x t u r e ;   and  (d)  t h e   t e m p e r a -  

t u r e   u s e d   f o r   c o n c e n t r a t i o n   o f   t h e   f o o d   s y r u p .  

In   s t r u c t u r e ,   t h e   c r y s t a l l i z e d   s u g a r   p r o d u c t s   o f   t h e  

p r e s e n t   i n v e n t i o n   a r e   c o m p r i s e d   of   a g g r e g a t e s   o r  

a g g l o m e r a t e s   o f   f o n d a n t - s i z e   s u c r o s e   c r y s t a l s ,   e . g . ,  
in   t h e   r a n g e   o f   a b o u t   3 -50   m i c r o n s ,   i n t i m a t e l y   a s s o c i -  

a t e d   w i t h   t h e   n o n - s u c r o s e   s o l i d s .   The  a g g l o m e r a t e s  



f o r m   a  l o o s e ,   l a c e y   n e t w o r k   b o n d e d   t o g e t h e r   a t   t h e i r  

i n t e r f a c e s   by  p o i n t   c o n t a c t .   A c c o r d i n g l y ,   a q u e o u s  
l i q u i d   can   r a p i d l y   p e n e t r a t e   t h e   p o r o u s   c l u s t e r   o f  

a g g l o m e r a t e s   and  f r e e   e a c h   of   t he   p a r t i c l e s   m a k i n g  

up  t h e   a g g l o m e r a t e s .   The  p a r t i c l e s   t h u s   b e c o m e  

r e a d i l y   d i s p e r s e d   a n d / o r   d i s s o l v e d   i n   t h e   a q u e o u s  
l i q u i d .  

In  t h e   c r y s t a l l i z e d   s u g a r   p r o d u c t   o f   t h e   p r e s e n t  

i n v e n t i o n ,   t h e   f o o d   i n g r e d i e n t   i s   i n c o r p o r a t e d   a s  

an  i n t e g r a l   p a r t   of   t h e   s u g a r   m a t r i x   and  t h e r e   i s  

no  t e n d e n c y   f o r   t h e   a c t i v e   i n g r e d i e n t   to   s e p a r a t e   o r  
s e t t l e   o u t   d u r i n g   h a n d l i n g ,   p a c k a g i n g ,   or   s t o r a g e .  

The  r e s u l t i n g   p r o d u c t   i s   g r a n u l a r ,   f r e e - f l o w i n g ,  

n o n - c a k i n g ,   and  i s   r e a d i l y   d i s p e r s e d   or   d i s s o l v e d  

in  w a t e r .  

The  s t r u c t u r e   and  p r o p e r t i e s   of   t h e   c r y s t a l l i z e d  

s u g a r   p r o d u c t s   p r e p a r e d   in  a c c o r d a n c e   w i t h   t h i s  

i n v e n t i o n   a r e   d i s t i n c t l y   d i f f e r e n t   f r o m   d r y - b l e n d e d  

s u g a r   p r o d u c t s   a n d  f r o m   s u g a r   p r o d u c t s   p r e p a r e d   b y  

t h e   s e e d   c r y s t a l l i z a t i o n   p r o c e s s   of   U . S .   P a t .  

3 , 2 4 8 , 2 2 6   o r   by  t h e   c a n d y   m e l t   p r o c e s s   of   U .S .   P a t .  

3 , 3 4 1 , 3 3 4 .   For   e x a m p l e ,   a  g e l a t i n / s u g a r   p r o d u c t  

p r e p a r e d   in   a c c o r d a n c e   w i t h   t h i s   i n v e n t i o n   i s   c o m -  

p o s e d   of   c l u s t e r s   of   m i c r o - s i z e d   s u c r o s e   c r y s t a l s  

c o a t e d   w i t h   g e l a t i n .   T h i s   p e r m i t s   r a p i d   d i s s o l u -  

t i o n   o f   t h e   g e l a t i n   in   c o l d   w a t e r .   In  c o n t r a s t ,   a  

g e l a t i n / s u g a r   p r o d u c t   p r e p a r e d   by  s e e d   c r y s t a l l i z a -  

t i o n   i s   c o m p o s e d   o f   l a r g e ,   f l u f f y   c r y s t a l s   w h i c h  

t e n d   to   c l u m p   and  f l o a t   on  t h e   s u r f a c e   when  d i s p e r s e d  

in   a  l i q u i d .   A  g e l a t i n / s u g a r   p r o d u c t   p r e p a r e d   b y  

t h e   c a n d y   m e l t   p r o c e s s   i s   c o m p o s e d   of   c o a r s e ,  



d e n s e   c r y s t a l s   w h i c h   s i n k   to  t h e   b o t t o m   o f   a  l i q u i d .  

T y p i c a l   p r o f i l e s   of   e m u l s i f i e r / s u g a r   p r o d u c t s ,   c o c o a /  

s u g a r   p r o d u c t s ,   and  g e l a t i n / s u g a r   p r o d u c t s   p r e p a r e d   i n  

a c c o r d a n c e   w i t h   t h i s   i n v e n t i o n   a r e   p r e s e n t e d   in   T a b l e s  

I ,   I I ,   and   I I I ,   b e l o w .  









A  w i d e   v a r i e t y   of   p r o d u c t s   may  be  p r e p a r e d   in   a c c o r d -  

a n c e   w i t h   t h e   p r e s e n t   i n v e n t i o n .   T h e s e   p r o d u c t s   may  b e  

e i t h e r   i n t e r m e d i a t e   f o o d   p r o d u c t s   or   i n s t a n t   f o o d   p r o -  
d u c t s .   By  i n s t a n t   f o o d   p r o d u c t s ,   i t   i s   m e a n t   t h a t   t h e  

p r o d u c t   c o n t a i n s   a l l   of  t h e   d r y   f o o d   i n g r e d i e n t s   n e e d e d  

t o   make   t h e   f i n a l   f o o d .   In   c o n t r a s t ,   i n t e r m e d i a t e   f o o d  

p r o d u c t s ,   s u c h   as  c o n c e n t r a t e s ,   m u s t   be  b l e n d e d   w i t h  

o t h e r   f o o d   i n g r e d i e n t s   to   make   t h e   f o o d .   In  t h e   p r e p a -  
r a t i o n   o f   i n t e r m e d i a t e   f o o d   p r o d u c t s   or   c o n c e n t r a t e s ,  

i t   i s   d e s i r a b l e   t h a t   t h e   a m o u n t   of   f o o d   i n g r e d i e n t  

c o n t a i n e d   in   t h e   s u g a r   i n c o r p o r a t e d   p r o d u c t   be  e q u a l   t o  

o r   l e s s   t h a n   t h e   t o t a l   a m o u n t   of   s u g a r   in  t h e   s y r u p ,  

i . e . ,   t h e   f o o d   i n g r e d i e n t   s h o u l d   c o m p r i s e   a b o u t   0 . 0 5 - 5 0 %  

by  w e i g h t   o f   t h e   c r y s t a l l i z e d   s u g a r   p r o d u c t .  

The  f o l l o w i n g   e x a m p l e s ' i l l u s t r a t e   v a r i o u s   e m b o d i m e n t s  

o f   t h i s   i n v e n t i o n   b u t   a r e   n o t   m e a n t   in  any  way  to   l i m i t  

t h e   s c o p e   t h e r e o f .  

A  d r y ,   r e a d i l y   d i s p e r s i b l e   g e l a t i n   c o n c e n t r a t e   may  b e  

p r e p a r e d   in   a c c o r d a n c e   w i t h   t h i s   i n v e n t i o n .   D e s i r a b l y ,  

t h e   p r o d u c t   c o n t a i n s   a b o u t   0 . 5 - 3 0 %   by  w e i g h t   g e l a t i n .  

E x a m p l e   1 

A  s u g a r   s o l u t i o n   of  65°  B r i x   was  h e a t e d   to   2 5 5 ° F .   t o  

f o r m   a  s u p e r s a t u r a t e d   s y r u p   of   a p p r o x i m a t e l y   95%  s o l i d s  

c o n t e n t .   An  a m o u n t   of   g e l a t i n   e q u a l   to   10%  by  w e i g h t   o f  

t h e   s u g a r   was  t h e n   a d d e d   w i t h   c o n t r o l l e d   a g i t a t i o n  

( i m p a c t   b e a t i n g ) .   I m p a c t   b e a t i n g   was  c o n t i n u e d   u n t i l  

t h e   m i x t u r e   was  c o n v e r t e d   i n t o   a  s u b s t a n t i a l l y   d r y  

p o w d e r .   As  t h e   c r y s t a l l i z a t i o n   of   t h e   s u g a r   p r o c e e d e d ,  



t h e   g e l a t i n   p a r t i c l e s   w e r e   i n c o r p o r a t e d   i n t o   t h e   s u g a r  
m a t r i x   of   f o n d a n t - s i z e   s u c r o s e   c r y s t a l s .   The  h e a t   o f  

c r y s t a l l i z a t i o n   w h i c h   a c c o m p a n i e d   t h e   r e a c t i o n   a i d e d   i n  

r e m o v i n g   m o i s t u r e   to   g i v e   a  s u b s t a n t i a l l y   d r y   p o w d e r e d  

p r o d u c t .  

E x a m p l e   2  

A  g e l a t i n / s u g a r   p r o d u c t   was  p r e p a r e d   as  in   E x a m p l e   1  

e x c e p t   t h a t ,   i n s t e a d   of   a d d i n g   t h e   g e l a t i n   t o   t h e  

s u p e r s a t u r a t e d   s u g a r   s o l u t i o n ,   t h e   s u p e r s a t u r a t e d   s u g a r  
s o l u t i o n   was  a d d e d   to   t h e   g e l a t i n   w i t h   i m p a c t   b e a t i n g .  

I m p a c t   b e a t i n g   was  c o n t i n u e d   and  c r y s t a l l i z a t i o n   p r o -  

c e e d e d ,   e v e n t u a l l y   r e s u l t i n g   in   t h e   f o r m a t i o n   of  a  d r y  

p o w d e r e d   p r o d u c t .  

E x a m p l e   3 

1300  g r ams   of  s u c r o s e   s o l u t i o n   (65°  B r i x )   was  h e a t e d  

to   2 6 5 ° F .   to   f o r m   a - s u p e r s a t u r a t e d   s y r u p   of   a p p r o x i -  

m a t e l y   97%  s o l i d s .   200  g r ams   of   g e l a t i n  p o w d e r  

( t h r o u g h   a  T y l e r   #100  mesh  s c r e e n )   was  a d d e d   to   t h e  

h e a t e d   s y r u p   w i t h   v i g o r o u s   m e c h a n i c a l   a g i t a t i o n   u s i n g  

a  H o b a r t   m i x e r .   S t i r r i n g   was  c o n t i n u e d   u n t i l   t h e  

m i x t u r e   was  t r a n s f o r m e d   and  a g g l o m e r a t e d   i n t o   a  d r y  

p o w d e r .   The  f i n i s h e d   p r o d u c t   was  s c r e e n e d   t h r o u g h   a  

T y l e r   #35  mesh   s c r e e n .  

G e l a t i n   c o n c e n t r a t e s   made  in  t h i s   m a n n e r   w e r e   u s e d   i n  

t h e   f o r m a t i o n   of   s e v e r a l   f o o d   p r o d u c t s   c o n t a i n i n g   g e l a -  

t i n ,   s u c h   a s ,   m a s h m a l l o w   mix ,   s t a b i l i z e d   i c i n g   m i x ,  

and  g e l a t i n   d e s s e r t   mix .   The  p r o d u c t   was  r e a d i l y  



d i s p e r s e d   and  d i s s o l v e d   in   e i t h e r   h o t   o r   c o l d   w a t e r  

and  f o r m e d   a  f i r m   g e l l e d   or   s t a b i l i z e d   p r o d u c t .  

In  a n o t h e r   e m b o d i m e n t   of   t h e   p r e s e n t   i n v e n t i o n ,  

v a r i o u s   s t a b i l i z e r s ,   s u c h   as  p e c t i n ,   c a r r a g e e n a n ,   g u a r  

gum,  a g a r - a g a r ,   x a n t h a n   gum,  or   s o d i u m   a l g i n a t e   may  b e  

i n c o r p o r a t e d   i n t o   a  c r y s t a l l i z e d   s u g a r   p r o d u c t .   D e -  

s i r a b l y ,   t h e   p r o d u c t   c o m p r i s e s   a b o u t   0 . 1 - 2 5 %   b y  

w e i g h t   o f   t h e   s o l u t i o n .  

E x a m p l e   4 

A  s u g a r   i n c o r p o r a t e d   p e c t i n   was  p r e p a r e d   in   a c c o r d -  

a n c e   w i t h   t h e   p r o c e s s   d e s c r i b e d   in   E x a m p l e   3.  T h i s  

p e c t i n   c o n c e n t r a t e   was  t h e n   u s e d   in   t h e   f o r m u l a t i o n  

of   s e v e r a l   f o o d   p r o d u c t s ,   s u c h   as  j e l l y   m i x ,   s y r u p  

s p r e a d   m i x ,   and  b e v e r a g e   d r i n k   m i x .   The  f i n i s h e d  

p r o d u c t s   p o s s e s s e d   an  i n s t a n t l y   d i s p e r s i n g   and  d i s -  

s o l v i n g   n a t u r e   when  m i x e d   w i t h   h o t   o r   c o l d   w a t e r  

w i t h o u t   any  d e t e c t a b l e   l u m p i n g .   They   p r o v i d e d   a  f i r m  

g e l l e d   t e x t u r e   or   a  s t a b i l i z i n g   o r   t h i c k e n i n g  

p r o p e r t y   s i m i l a r   to   t h a t   of   p r o d u c t s   p r e p a r e d   by  c o n -  

v e n t i o n a l   p r o c e s s e s .  

In  a n o t h e r   e m b o d i m e n t ,   v a r i o u s   e m u l s i f i e r s ,   s u c h   a s  

mono-   and  d i g l y c e r i d e s ,   p r o p y l e n e   g l y c o l   e s t e r s ,   s o r -  

b i t a n   e s t e r s ,   p o l y o x y e t h y l e n e   s o r b i t a n   e s t e r s ,  

l a c t y l a t e d   e s t e r s ,   or  l e c i t h i n s ,   may  be  i n c o r p o r a t e d  

i n t o   a  c r y s t a l l i z e d   s u g a r   p r o d u c t .   D e s i r a b l y ,   t h e  

p r o d u c t   c o m p r i s e s   0 . 1 - 2 5 %   by  w e i g h t   o f   t h e   s t a b i l i z e r .  



E x a m p l e   5 

A  s u g a r   s o l u t i o n   of  65°  B r i x   was  h e a t e d   to  2 5 5 ° F .   t o  

fo rm  a  s u p e r s a t u r a t e d   s y r u p   of  a p p r o x i m a t e l y   95% 

s o l i d s   c o n t e n t .   An  a m o u n t   of   m o n o g l y c e r o l   ( M y v e r o l  

1 8 - 0 7 ,   Kodak)   e q u a l   to   5%  by  w e i g h t   of   t h e   s u g a r   w a s  
t h e n   a d d e d   w i t h   c o n t r o l l e d   a g i t a t i o n   ( i m p a c t   b e a t i n g ) .  

I m p a c t   b e a t i n g   was  c o n t i n u e d   u n t i l   t h e   m i x t u r e   w a s  
c o n v e r t e d   i n t o   a  s u b s t a n t i a l l y   d ry   p o w d e r .   As  t h e  

c r y s t a l l i z a t i o n   of   t h e   s u g a r   p r o c e e d e d ,   t h e   e m u l s i f i e r  

was  i n c o r p o r a t e d   w i t h   t h e   f o n d a n t - s i z e   s u g a r   p a r t i c l e s  
i n t o   a  s u g a r   m a t r i x .   The  h e a t   o f   c r y s t a l l i z a t i o n  
w h i c h   a c c o m p a n i e d   t h e   r e a c t i o n   a i d e d   in  r e m o v i n g  

m o i s t u r e   r e s u l t i n g   in  a  s u b s t a n t i a l l y   d ry   p o w d e r e d  

p r o d u c t .   The  f i n i s h e d   p r o d u c t   was  s c r e e n e d   t h r o u g h  

a  T y l e r   #35  mesh   s c r e e n .  

E x a m p l e   6 

An  e m u l s i f i e r / s u g a r   p r o d u c t   was  p r e p a r e d   as  in   E x a m p l e  

5  e x c e p t   t h a t   t h e   s u p e r s a t u r a t e d   s u g a r   s o l u t i o n   w a s  

a d d e d   to   t h e   e m u l s i f i e r   w i t h   i m p a c t   b e a t i n g .   I m p a c t  

b e a t i n g   was  c o n t i n u e d   and  c r y s t a l l i z a t i o n   p r o c e e d e d ,  

e v e n t u a l l y   r e s u l t i n g   in  t h e   f o r m a t i o n   of   a  d ry   p o w d e r  

s i m i l a r   to   t h a t   of   E x a m p l e   5 .  

E x a m p l e   7 

A  s u g a r   i n c o r p o r a t e d   m o n o g l y c e r i d e   p r o d u c t   was  p r e p a r e d  

a c c o r d i n g   to  t h e   p r o c e s s   d e s c r i b e d   in   E x a m p l e   3.  T h e  

p r o d u c t   p r e p a r e d   in  t h i s   m a n n e r   was  u s e d   in  t h e   f o r m u -  

l a t i o n   o f   s e v e r a l   food   p r o d u c t s ,   s u c h   a s ,   c a k e   mix  a n d  

i c i n g   m i x .   The  c r y s t a l l i z e d   p r o d u c t ,   when  a d d e d   t o  



c a k e   mix   o r   i c i n g   mix ,   p r o v i d e s   e x c e l l e n t   e m u l s i o n  

c h a r a c t e r i s t i c s .   Fo r   e x a m p l e ,   c a k e   v o l u m e ,   p o r o s i t y ,  

and   a p p e a r a n c e ,   and  i c i n g   s t a b i l i t y   and   d e n s i t y   w e r e  

i m p r o v e d   w i t h   t h e   s u g a r   i n c o r p o r a t e d   e m u l s i f i e r   a s  

c o m p a r e d   w i t h   a  c o n v e n t i o n a l   e m u l s i f i e r .  

In   a n o t h e r   e m b o d i m e n t ,   a  c o c o a   o r   c a r o b   p r o d u c t   may  b e  

p r e p a r e d   in   a c c o r d a n c e   w i t h   t h e   p r e s e n t   i n v e n t i o n .  

D e s i r a b l y ,   t h e   p r o d u c t   c o m p r i s e s   a b o u t   0 . 5 - 3 5 %   by  w e i g h t  

c o c o a   o r   c a r o b .  

E x a m p l e   8 

A  s u g a r   s o l u t i o n   of   65°  B r i x   was  h e a t e d   t o   2 5 5 ° F .   t o  

f o r m   a  s u p e r s a t u r a t e d   s y r u p   of   a p p r o x i m a t e l y   95%  s o l i d s  

c o n t e n t .   An  a m o u n t   o f , c o c o a   p o w d e r   ( H e r s h e y   C h a l l e n g e  

No.  100)  e q u a l   to  25%  by  w e i g h t   of   t h e   s u g a r   s o l u t i o n  

was  t h e n   a d d e d   w i t h   c o n t r o l l e d   a g i t a t i o n .   S t i r r i n g   o f  

t h e   s u g a r   s o l u t i o n   and  t h e   c o c o a   p o w d e r   r e s u l t e d   in   t h e  

f o r m a t i o n   of  a  s l u r r y   and   c o a t i n g   o f   t h e   c o c o a   p a r t i -  

c l e s   w i t h   t h e   s y r u p .   S t i r r i n g   was  c o n t i n u e d   u n t i l  

t h e   m i x t u r e   was  c o n v e r t e d   i n t o   a  d r y   p o w d e r .   As  t h e  

c r y s t a l l i z a t i o n   of   t h e   s u g a r   p r o c e e d e d ,   t h e   c o c o a  

p o w d e r   p a r t i c l e s   w e r e   i n c o r p o r a t e d   w i t h   t h e   c r y s t a l -  

l i z e d   s u g a r .   The  h e a t   of  c r y s t a l l i z a t i o n   w h i c h  

a c c o m p a n i e d   t h e   r e a c t i o n   a i d e d   in   r e m o v i n g   m o i s t u r e  

and  g a v e   a  s u b s t a n t i a l l y   d r y   p o w d e r e d   p r o d u c t .  

E x a m p l e   9 

A  c o c o a / s u g a r   p r o d u c t   was  p r e p a r e d   as  in   E x a m p l e   8 

e x c e p t   t h a t   t h e   s u p e r s a t u r a t e d   s u g a r   s o l u t i o n   w a s  



a d d e d   to   t h e   c o c o a   p o w d e r   w i t h   a g i t a t i o n   to   f o r m   a  

s l u r r y ,   t h e r e b y   c o a t i n g   t h e   c o c o a   p o w d e r   w i t h   t h e  

s y r u p .   A g i t a t i o n   was  c o n t i n u e d   and  c r y s t a l l i z a t i o n  

was  c o n t i n u e d ,   e v e n t u a l l y   r e s u l t i n g   in   t h e   f o r m a t i o n  

of   a  d r y   p o w d e r e d   p r o d u c t   s i m i l a r   to   t h a t   o f  

E x a m p l e   8 .  

E x a m p l e   1 0  

580  g r a m s   o f   g r a n u l a t e d   s u g a r   and  200  g r a m s   of   b r o w n  

s u g a r   w e r e   d i s s o l v e d   in   w a t e r   and  t h e   s o l u t i o n   h e a t e d  

u n t i l   a  p r o d u c t   was  o b t a i n e d   w h i c h   c o n t a i n e d   96% 

s o l i d s .   200  g r ams   o f   c o c o a   p o w d e r   s u p p l i e d   by  H e r s h e y  

was  a d d e d   to   t h e   s u p e r s a t u r a t e d   s y r u p   w i t h   a g i t a t i o n .  

S t i r r i n g   was  c o n t i n u e d   u n t i l   t h e   m i x t u r e   w a s  t r a n s -  

f o r m e d   i n t o   a  d r y   p o w d e r .   The  f i n i s h e d   p r o d u c t   w a s  

t h e n   s c r e e n e d   t h r o u g h   a  T y l e r   #35  mesh  s c r e e n .   T h e  

s u g a r   i n c o r p o r a t e d   c o c o a   p r o d u c t   was  u s e d   in   t h e  

f o r m u l a t i o n   of  s e v e r a l   f o o d   p r o d u c t s   c o n t a i n i n g   c o c o a ,  

s u c h   as  c h o c o l a t e   m i l k   d r i n k   and  p u d d i n g .   T h e s e  

p r o d u c t s   w e r e   r e a d i l y   d i s p e r s i b l e   in  c o l d   w a t e r  

w i t h o u t   any  e v i d e n c e   of   l u m p i n g .  

In  a n o t h e r   e m o b o d i m e n t ,   v a r i o u s   m o d i f i e d   s t a r c h e s ,   s u c h  

a s ,   waxy  m a i z e   s t a r c h ,   t a p i o c a   s t a r c h ,   c o r n   s t a r c h ,  

or   w h e a t   s t a r c h ,   may  be  i n c o r p o r a t e d   i n t o   a  c r y s t a l l i z e d  

s u g a r   p r o d u c t .   D e s i r a b l y ,   t he   p r o d u c t   c o m p r i s e s   a b o u t  

0 . 5 - 3 5 %   by  w e i g h t   s t a r c h .  

E x a m p l e   11  

The  m o d i f i e d  s t a r c h   ( S t i r - N - S e t ,   N a t i o n a l   S t a r c h ) / s u g a r  



p r o d u c t   was  p r e p a r e d   a c c o r d i n g   to  t h e   p r o c e s s   d e s c r i b e d  

in   E x a m p l e   10.   The  s u g a r   i n c o r p o r a t e d   m o d i f i e d   s t a r c h  

was  u s e d   in  t h e   f o r m u l a t i o n   of   s e v e r a l  i n s t a n t   f o o d  

p r o d u c t s   c o n t a i n i n g   s t a r c h ,   s u c h   a s ,   p i e   f i l l i n g ,  

p a s t r y   f i l l i n g ,   p u d d i n g ,   and   s p o o n a b l e   s a l a d   d r e s s i n g s .  

T h i s   p r o d u c t   was  r e a d i l y   d i s p e r s i b l e   in   c o l d   w a t e r  

w i t h o u t   m e c h a n i c a l   a g i t a t i o n .  

In  a n o t h e r   e m b o d i m e n t ,   v a r i o u s   f i b e r s ,   s u c h   as  c o r n  

b r a n ,   soy   h u l l s ,   b e e t   p u l p s ,   o r   wood  c e l l u l o s e ,   m a y  
be  i n c o r p o r a t e d   i n t o   a  c r y s t a l l i z e d   s u g a r   p r o d u c t .  

The  f i b e r s   may  be  a c i d i c ,   e n z y m a t i c ,   or   o x i d i z e d   m o d i -  

f i e d   s u c h   as  a l p h a - c e l l u l o s e ,   m i c r o c r y s t a l l i n e   c e l l u -  

l o s e   o r   o t h e r   c e l l u l o s i c   f i b e r s .   D e s i r a b l y ,   t h e   p r o d u c t  

c o m p r i s e s   a b o u t   0 . 5 - 3 5 %   by  w e i g h t  f i b e r .  

E x a m p l e   1 2  

A  s u g a r   s o l u t i o n   o f   65°  B r i x   was  h e a t e d   to   2 5 5 ° F .   t o  

f o r m   a  s u p e r s a t u r a t e d   s u g a r   s o l u t i o n   o f   a p p r o x i m a t e l y  

95%  s o l i d s   c o n t e n t .   An  a m o u n t   of   a l p h a - c e l l u l o s e  

( P a n i p l u s ,   K e y c e l   BH  200)  e q u a l   to   25%  by  w e i g h t   o f   t h e  

s u g a r   s o l u t i o n   was  t h e n   a d d e d   w i t h   c o n t r o l l e d   a g i t a t i o n .  

S t i r r i n g   was  c o n t i n u e d  u n t i l   t h e   m o i s t u r e   was  c o n -  

v e r t e d   i n t o   a  d r y   p o w d e r .   The  i n c o r p o r a t e d   p r o d u c t  

p e r m i t s   r e a d y   or   i n s t a n t   d i s p e r s i b i l i t y   in   l i q u i d .  

In  a n o t h e r   e m b o d i m e n t ,   v a r i o u s   p r o t e i n s ,   s u c h   as  s o y  

p r o t e i n s ,   y e a s t   p r o t e i n s ,   m i l k   p r o t e i n s ,   w h e a t   p r o t e i n s ,  

o r   egg   p r o t e i n s ,   a r e   i n c o r p o r a t e d   i n t o   a  c r y s t a l l i z e d  

s u g a r   p r o d u c t .   The  p r o t e i n s   may  be  a c i d i c ,   e n z y m a t i c ,  

o r   o x i d i z e d   m o d i f i e d ,   s u c h   a s ,   c a s e i n a t e s ,   l a c t a l b u m e n ,  



w h e a t   g l u t e n ,   or   soy  a l b u m e n .   D e s i r a b l y ,   t h e   p r o d u c t  

c o m p r i s e s   a b o u t   0 . 5 - 3 5 %   by  w e i g h t   p r o t e i n .  

E x a m p l e   13 

950  g r a m s   of  g r a n u l a t e d   s u g a r   and  50  g r a m s   of   t o t a l  

i n v e r t   s u g a r   w e r e   d i s s o l v e d   in   w a t e r   and  t h e   s o l u t i o n  

was  h e a t e d   u n t i l   a  p r o d u c t   was  o b t a i n e d   w h i c h   c o n -  

t a i n e d   96%  s o l i d s .   300  g rams   of   soy  p r o t e i n   c o n c e n -  

t r a t e s   p r o d u c e d   by  F a r - M a r ,   I n c .   was  a d d e d   to   t h e  

s u p e r s a t u r a t e d   s u g a r   s o l u t i o n   w i t h   a g i t a t i o n .   S t i r r i n g  

was  c o n t i n u e d   u n t i l   t h e   m i x t u r e   w a s  t r a n s f o r m e d   i n t o   a  

s u b s t a n t i a l l y   d ry   p r o d u c t .   As  t h e   c r y s t a l l i z a t i o n   o f  

t h e   s u g a r   p r o c e e d e d ,   t h e   soy  p r o t e i n   p a r t i c l e s   w e r e  

i n c o r p o r a t e d   i n t o   t h e   c r y s t a l l i z e d   s u g a r .   The  h e a t   o f  

c r y s t a l l i z a t i o n - ,   w h i c h . d e v e l o p e d   d u r i n g   t h e   e x o t h e r m i c  

r e a c t i o n ,   a i d e d   in   r e m o v i n g   m o i s t u r e ,   r e s u l t i n g   in   a  

s u b s t a n t i a l l y   d ry   p a r t i c l e .  

In  a n o t h e r   e m b o d i m e n t ,   v a r i o u s   s u g a r   s u b s t i t u t e s ,   s u c h  

as  s a c c h a r i n   and  i t s   s a l t s ,   a s p a r t a m e   ( a s p a r t y l - p h e n y l -  

a l a n i n e - m e t h y l - e s t e r ) ,   g l y c y r r h i z i n   and  i t s   d e r i v a t i v e s ,  

c y c l a m a t e   and  i t s   s a l t s ,   m i r a c u l i n   ( s y n s e p a l u m   d u l s i f i -  

c u m ) ,   s o r b i t o l ,   m a n n i t o l ,   or   x y l i t o l ,   a r e   i n c o r p o r a t e d  

i n t o   a  c r y s t a l l i n e   s u g a r   m a t r i x .   D e s i r a b l y ,   t h e   p r o d c t  

c o m p r i s e s   up  to  50%  by  w e i g h t   s u g a r   s u b s t i t u t e .  

E x a m p l e   14  

A  s u g a r   s o l u t i o n   p r e p a r e d   f r o m   92%  s u c r o s e   and  8% 

a s p a r t a m e   (d ry   w e i g h t   b a s i s )   was  h e a t e d   to   2 6 0 ° F .   t o  

fo rm  a  s u p e r s a t u r a t e d   s y r u p   of  a p p r o x i m a t e l y   9 3 . 5 %  



s o l i d s   c o n t e n t .   The  h e a t e d   s y r u p   was  s u b j e c t e d   t o  

m e c h a n i c a l   a g i t a t i o n   ( i m p a c t   b e a t i n g ) .   I m p a c t   b e a t -  

i n g   was  c o n t i n u e d   u n t i l   t h e   m i x t u r e   was  t r a n s f o r m e d  

and  a g g l o m e r a t e d   i n t o   a  d ry   p o w d e r .   As  t h e   t r a n s f o r -  

m a t i o n   of   t h e   s u g a r   p r o c e e d e d ,   t h e   s y n t h e t i c   s w e e t e n e r  

c o c r y s t a l l i z e d   w i t h   t h e   f o n d a n t   s i z e   s u g a r   p a r t i c l e s .  

The  h e a t   o f   c r y s t a l l i z a t i o n   a i d e d   in   r e m o v i n g   m o i s t u r e ,  

r e s u l t i n g   in   a  s u b s t a n t i a l l y   " d r y "   p r o d u c t .   T h e  

f i n i s h e d   p r o d u c t   was  s c r e e n e d   to   a  u n i f o r m   s i z e   t h r o u g h  

a  T y l e r   No.  28  mesh  s c r e e n .   The  c o c r y s t a l l i z e d   p r o d u c t  

made  i n   t h i s   m a n n e r   was  u s e d   as  a  low  c a l o r i e   s u g a r  

p r o d u c t .   A s s u m i n g   a s p a r t a m e   i s   200  t i m e s   as  s w e e t   a s  

s u c r o s e ,   0 .5   g ram  of  t h e   a s p a r t a m e - s u c r o s e   p r o d u c t  

c o n t a i n i n g   2  c a l o r i e s   p r o v i d e s   t h e   same  s w e e t n e s s   a s  

one  t e a s p o o n f u l   ( 4 . 5   g r a m s )   o f   s u g a r   c o n t a i n i n g   1 8  

c a l o r i e s .  

E x a m p l e   15  

The  i n c o r p o r a t i o n   m e t h o d   u s e d   was  t h e   same  as  t h a t  

d e s c r i b e d   in   E x a m p l e   14.  H o w e v e r ,   i n s t e a d   of   a n  

a s p a r t a m e - s u g a r   s o l u t i o n ,   a  s a c c h a r i n - s u g a r   s o l u t i o n  

c o n t a i n i n g   99.8%  of   c o n v e n t i o n a l   b r o w n   s u g a r   and  0 . 2 %  

s a c c h a r i n   ( d r y   w e i g h t   b a s i s )   was  u s e d .   The  c o c r y s t a l -  

l i z e d   p r o d u c t   has   t h e   same  s w e e t n e s s   as  s u c r o s e   w i t h  

o n e - h a l f   t h e   c a l o r i c   c o n t e n t .   The  r e l a t i v e   s w e e t n e s s  

of   s a c c h a r i n   was  a s s u m e d   to   be  550  t i m e s   t h a t   o f  

s u c r o s e .  

E x a m p l e   16  

An  i n s t a n t   c h o c o l a t e   p u d d i n g   was  p r e p a r e d   by  d ry   b l e n d -  

i n g   t h e   f o l l o w i n g   i n g r e d i e n t s :  



480  g r a m s   of   g r a n u l a t e d   s u g a r   and  200  g r a m s   of   b r o w n  

s u g a r   w e r e   d i s s o l v e d   in   300  g r ams   o f   w a t e r ,   and   t h e n  

c o o k e d   to   2 6 5 ° F .   The  h o t   s y r u p   was  a d d e d   to   t h e  

d r y   b l e n d   w i t h   a g i t a t i o n   u n t i l   c o m p l e t e   c r y s t a l l i z a -  

t i o n   was  o b t a i n e d .   The  f i n a l   p r o d u c t   was  s c r e e n e d  

t h r o u g h   a  T y l e r   #35  mesh  s c r e e n .  

120  g r a m s   of   t h i s   m a t e r i a l   d i s p e r s e d   i n s t a n t l y   i n   t w o  

c u p s   of   c o l d   m i l k   and  p r o d u c e d   a  f i r m   p u d d i n g   a f t e r  

10  m i n u t e s   a t   r e f r i g e r a t i o n   t e m p e r a t u r e s .  

E x a m p l e   17 

An  i n s t a n t   c h c o l a t e   m i l k   d r i n k   was  p r e p a r e d   in  a c c o r d -  

a n c e   w i t h   t h e   p r e s e n t   i n v e n t i o n .   800  g r a m s   of   g r a n u -  

l a t e d   s u g a r   was  d i s s o l v e d   in  300  ml.   of   w a t e r   and  t h e n  

h e a t e d   to   2 7 0 ° F .   The  h o t   s y r u p   was  t h e n   a d d e d   to   2 0 0  

g r a m s   of   c a r r a g e e n a n   w i t h   a g i t a t i o n .   The  a g i t a t i o n   w a s  

c o n t i n u e d   u n t i l   a  d r y   g r a n u l a r   p r o d u c t   was  o b t a i n e d .  

The  f i n i s h e d   p r o d u c t   was  s c r e e n e d   t h r o u g h   a  # 2 8 . m e s h  

s c r e e n .   25  g r a m s   of   t h i s   m a t e r i a l   d i s p e r s e d   r a p i d l y  

in  one  cup  of  c o l d   m i l k   and  p r o d u c e d  a   c h o c o l a t e   m i l k  

d r i n k   w i t h   good   f l a v o r   and  b o d y .  



E x a m p l e   1 8  

An  i n s t a n t   g e l a t i n   d e s s e r t   mix  was  p r e p a r e d   by  d i s -  

s o l v i n g   800  g r a m s   of   g r a n u l a t e d   s u g a r   in   300  ml .   o f  

w a t e r   a t   2 7 0 ° F .   To  t h i s   s y r u p   was  a d d e d   80  g r a m s   o f  

g e l a t i n   p o w d e r ,   1  g ram  o f   c i t r i c   a c i d ,   and  0 . 1   c c  

o f   a r t i f i c i a l   s t r a w b e r r y   f l a v o r   mix  w i t h   a g i t a t i o n  

to   f o r m   a  d r y   p r o d u c t .   The  f i n i s h e d   p r o d u c t   w a s  

s c r e e n e d  t h r o u g h  a   T y l e r   #28  mesh   s c r e e n .   20  g r a m s  
of   t h e   f i n i s h e d   p r o d u c t   was  e a s i l y   d i s p e r s e d   w i t h  

s l i g h t   a g i t a t i o n   in  one  cup   of   c o l d   w a t e r   and   p r o d u c e d  

a  g o o d ,   f i r m   g e l l e d   d e s s e r t   a f t e r   2 . 5   h o u r s   of   r e f r i -  

g e r a t i o n .  

E x a m p l e   1 9  
r 

An  i n s t a n t   i c e   c r e a m   mix  was  p r e p a r e d   by  d r y   b l e n d i n g  

t h e   f o l l o w i n g   i n g r e d i e n t s   in   a  H o b a r t   m i x e r :  

350  g r a m s   of   s p r a y - d r i e d   b u t t e r  
s u p p l i e d   by  B o r d e n  

210  g r a m s   o f   n o n - f a t   d r y   m i l k   s o l i d s  

10  g r a m s   o f   s t a b i l i z e r   ( s o d i u m   a l g i n a t e )  

0 .5   g r ams   of   d i -   and  m o n o g l y c e r i d e s  

C o l o r i n g   and  f l a v o r i n g   (as  d e s i r e d ) .  

440  g r a m s   of   g r a n u l a t e d   s u g a r   was  d i s s o l v e d   in   350  g r a m s  

o f   w a t e r   and  h e a t e d   to   2 7 0 ° F .   The  h o t   s y r u p   was  a d d e d  

to   t h e   d r y   b l e n d   w i t h   a g i t a t i o n   u n t i l   c o m p l e t e   c r y s t a l -  

l i z a t i o n   was  o b t a i n e d .   4 2 . 5   g r a m s   of   t h i s   m a t e r i a l  

d i s p e r s e d   e a s i l y   in  70  g r a m s   of   c o l d   w a t e r   and   p r o d u c e d  

a  s t a b i l i z e d   i c e   c r e a m   a f t e r   b l e n d i n g   in   a  W a r i n g  

B l e n d e r   and   a g i n g   in   a  f r e e z e r .  



E x a m p l e   20 

A  c h o c o l a t e   s u g a r   p r o d u c t   was  p r e p a r e d   by  d r y   b l e n d i n g  

t h e   f o l l o w i n g   i n g r e d i e n t s   in  a  H o b a r t   m i x e r :  

150  g rams   of  c o c o a   p o w d e r  

100  g rams   of   m i l k   s o l i d s  

5  g r ams   o f   p u r e   v a n i l l a   p o w d e r  

2  g r a m s   of   c a r a m e l   c o l o r .  

753  g r a m s   of  b r o w n   s u g a r   was  d i s s o l v e d   in   w a t e r   a n d  

h e a t e d   to   2 6 5 ° F .   The  h o t   s y r u p   was  a d d e d   to   t h e   d r y  
b l e n d   w i t h   m e c h a n i c a l   a g i t a t i o n   u n t i l   c o m p l e t e   c r y -  
s t a l l i z a t i o n   was  o b t a i n e d .   The  i n c o r p o r a t e d   p r o d u c t  

h a s   an  i n s t a n t l y   d i s p e r s i b l e   p r o p e r t y   when  m i x e d   w i t h  

a  l i q u i d ,   such   as  c o l d   m i l k .  

E x a m p l e   21  

A  n u t r i t i o n a l   s u p p l e m e n t   was  p r e p a r e d   by  d r y   b l e n d i n g  

45  g r a m s   of   e s s e n t i a l   a m i n o   a c i d s   w i t h   1 0 0 . 7   g r ams   o f  

p a r t i a l l y  h y d r o g e n a t e d   s o y b e a n   o i l   and  e m u l s i f i e r .  

846  g r a m s   o f   b rown  s u g a r   was  d i s s o l v e d   in   w a t e r   a n d  

h e a t e d   to   2 6 5 ° F .   The  h o t   s y r u p   was  a d d e d   to   t h e   d r y  

b l e n d   w i t h   v i g o r o u s   a g i t a t i o n   u n t i l   c r y s t a l l i z a t i o n   w a s  

c o m p l e t e .   The  s u g a r   m a t r i x   a c t e d   as  a  c a r r i e r   f o r   t h e  

n u t r i e n t s   and  r e s u l t e d   in   a  f r e e - f l o w i n g ,   s t a b l e ,   n o n -  

p e r i s h a b l e   d ry   p o w d e r .  

E x a m p l e   -22 

A  d r y   c a k e   b a s e   was  p r e p a r e d   by  d r y   b l e n d i n g   370  g r a m s  

of   c a k e   f l o u r ,   130  g r a m s   o f   s h o r t e n i n g ,   and  20  g r a m s  

of   d r y   m i l k .   426  g r a m s   o f   s u g a r   was  d i s s o l v e d   in   w a t e r  

and   h e a t e d   to  2 5 0 ° F .   The  s u p e r s a t u r a t e d   s u g a r   s y r u p  



was  t h e n   a d d e d   to   t h e   d r y   b l e n d   w i t h   m e c h a n i c a l   a g i t a -  

t i o n   u n t i l   t h e   s u g a r   was  t r a n s f o r m e d .   The  c a k e   b a s e  

was  m i x e d   w i t h   o t h e r   i n g r e d i e n t s   ( egg   w h i t e ,   b a k i n g  

p o w d e r ,   e m u l s i f i e r   and  f l a v o r s )   by  d r y   b l e n d i n g   t o   f o r m  

a  c o m p l e t e   c a k e   m i x .   Due  to  t h e   f o r m a t i o n   o f  

s u g a r / f l o u r / f a t   a g g l o m e r a t e s   by  t h e   s u g a r   t r a n s f o r m i n g  

p r o c e s s ,   t h e   c a k e   p r e p a r e d   f r o m   t h i s   c o c r y s t a l l i z e d  

mix  h a s   a  h i g h e r   v o l u m e   ( p o r o s i t y )   and  b e t t e r   a p p e a r -  

a n c e   t h a n   t h a t   p r e p a r e d   f r o m   a  t r a d i t i o n a l   d r y   b l e n d e d  

p r o d u c t .  

E x a m p l e   23  

A  c o m p l e t e   c o f f e e   b e v e r a g e   mix  was  p r e p a r e d   by  d r y   b l e n d -  

i n g   200  g r a m s   of   i n s t a n t   c o f f e e   and  200  g r a m s   of   n o n -  

d a i r y   c r e a m .   800  g r a m s   of   s u g a r   was  d i s s o l v e d   in   w a t e r  

and  h e a t e d   t o   2 7 0 ° F .   The  s u p e r s a t u r a t e d   s u g a r   s y r u p  

was  t h e n   a d d e d   to   t h e   d r y   b l e n d   w i t h   m e c h a n i c a l   a g i t a -  

t i o n   u n t i l   t h e   s u g a r   was  t r a n s f o r m e d .   The  i n c o r p o r a t e d  

p r o d u c t   i s   a  f r e e - f l o w i n g ,   h o m o g e n e o u s ,   g r a n u l a t e d  

p o w d e r   w i t h   i n s t a n t l y   d i s p e r s i b l e   p r o p e r t y .   A  c o m p l e t e  

c o f f e e   d r i n k   can   be  p r e p a r e d   by  r e c o n s t i t u t i o n   o f   1 2  

g r a m s   of   t h i s   b a s e   w i t h   1  cup  of   h o t   w a t e r .   S i m i l a r l y ,  

a  c o m p l e t e   i n s t a n t   t e a   mix   can  a l s o   be  p r o d u c e d   in   t h e  

same  m a n n e r   by  i n c o r p o r a t i n g   i n s t a n t   t e a   p o w d e r   a n d  

o t h e r   i n g r e d i e n t s   i n t o   t h e   s u g a r   c r y s t a l s .  

A l l   o f   t h e   s u g a r   i n c o r p o r a t e d   p r o d u c t s   of   t h e   p r e s e n t  

i n v e n t i o n   a r e   d r y ,   g r a n u l a r ,   f r e e - f l o w i n g ,   and  n o n -  

c a k i n g .   They   a r e   r e a d i l y   d i s p e r s i b l e   o r   d i s s o l v e d   i n  

w a t e r .   In  a d d i t i o n ,   t h e y   a r e   h o m o g e n e o u s   and  do  n o t  

s e p a r a t e   or   s e t t l e   o u t .  



W h i l e   t h e   i n v e n t i o n   has   been   d e s c r i b e d   w i t h   r e f e r e n c e  

to   s p e c i f i c   e m b o d i m e n t s ,   t h e s e   w e r e   f o r   p u r p o s e s   o f  

i l l u s t r a t i o n   o n l y   and  s h o u l d   n o t   be  c o n s t r u e d   t o  

l i m i t   t h e   s c o p e   of  t h e   p r e s e n t   i n v e n t i o n .  



1.  A  method  for  p r e p a r i n g   a  c r y s t a l l i z e d   sugar   p r o d u c t  

c o n t a i n i n g   a  food  i n g r e d i e n t ,   c o m p r i s i n g :  

(a)  c o n c e n t r a t i n g   a  sugar   syrup  at  a  t e m p e r a t u r e   in  t h e  

range  of  about  250°F.  to  about  300oF.  to  a  s o l i d s   c o n t e n t  

of  about  90%  to  98%  by  weight ,   sa id   sugar   syrup  c o n t a i n i n g   no 

more  than  about  20%  by  weight  of  n o n - s u c r o s e   s o l i d s ;  

(b)  admixing  the  c o n c e n t r a t e d   sugar   syrup  with  a  

p r e d e t e r m i n e d   amount  of  the  food  i n g r e d i e n t ;  

(c)  s u b j e c t i n g   the  admixture   to  impact  b e a t i n g   w i th in   a  

c r y s t a l l i z a t i o n   zone  u n t i l   a  c r y s t a l l i z e d   sugar  product   i s  

formed,  said  c r y s t a l l i z e d   sugar   p roduc t   made  up  of  a g g r e g a t e s  

of  f o n d a n t - s i z e   suc ro se   c r y s t a l s   and  the  food  i n g r e d i e n t   and 

having  a  mo i s tu re   con t en t   of  l e s s   than  2.5%  by  weight ;   and 

(d)  r e c o v e r i n g   sa id   c r y s t a l l i z e d   sugar   product   f rom 

said  c r y s t a l l i z a t i o n   z o n e .  

2.  A  c r y s t a l l i z e d   sugar  product   made  in  accordance   with  t h e  

method  of  Claim  1  where in   sa id   food  i n g r e d i e n t   compr i ses ,   on  a  

dry  weight   b a s i s ,   about  0.05%  to  about  50%  of  the  c r y s t a l l i z e d  

sugar  p r o d u c t .  

3.  The  c r y s t a l l i z e d   sugar   p roduc t   of  Claim  2  wherein  f o o d  

i n g r e d i e n t   is  g e l a t i n .  

4.  The  c r y s t a l l i z e d   sugar  p roduc t   of  Claim  2  wherein  t h e  

food  i n g r e d i e n t   is  cocoa  or  c a r o b .  

5.  The  c r y s t a l l i z e d   sugar  p roduc t   of  Claim  2  wherein  t h e  

food  i n g r e d i e n t   is  a  p r o t e i n .  

6.  The  c r y s t a l l i z e d   sugar  product   of  Claim  2  wherein  t h e  

sa id   food  i n g r e d i e n t   is  a  sugar   s u b s t i t u t e .  

7.  A  c r y s t a l l i z e d   sugar   product   made  in  accordance   with  t h e  

method  of  Claim  1  where in   said  c r y s t a l l i z e d   sugar  p r o d u c t  

comprises   an  i n s t a n t   food  p r o d u c t .  

8.  An  i n s t a n t   c h o c o l a t e   milk  p roduc t   made  in  accordance   w i t h  

the  method  of  Claim  1. 



9.  An  i n s t a n t   g e l a t i n   product   made  in  accordance   with  t h e  

method  of  Claim  1. 

10.  An  i n s t a n t   ice  cream  product   made  in  accordance  with  t h e  

method  of  Claim  1. 

11.  An  i n s t a n t   choco la t e   sugar  product   made  in  a c c o r d a n c e  

with  the  method  of  Claim  1. 

12.  An  i n s t a n   n u t r i t i o n a l   supplement  made  in  accordance  w i t h  

the  method  of  Claim  1. 

13.  An  i n s t a n t   cake  base  made  in  accordance  with  the  method 

of  Claim  1. 

14.  An  i n s t a n t   cof fee   or  tea  product   made  in  accordance  w i t h  

the  method  of  Claim  1. 
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